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(57) ABSTRACT

A wiring substrate includes a wiring pattern that is formed
on a surface of a conductive board via an insulation layer
and an extension part that is extended from the wiring
pattern. The extension part is disposed in a portion located
immediately below a detachable connector. The detachable
connector is connected to a fixed connector mounted on the
wiring substrate and connected and fixed to the wiring
pattern.

(2013.01) 5 Claims, 3 Drawing Sheets
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WIRING SUBSTRATE AND SUBSTRATE
MODULE

CROSS-REFERENCE TO RELATED
APPLICATION

This application is based on Japanese Patent Application
No. 2013-153235 filed on Jul. 24, 2013, the contents of
which are incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Technical Field

The present invention relates to a wiring substrate and a
substrate module and, more particularly, to a wiring sub-
strate having a conductive substrate and a substrate module
having the wiring substrate.

2. Background Art

The background art of JP-A-2009-076239 discloses a
technique that a board having elements mounted thereon is
connected by a flat cable equipped with a connector for an
electric wire.

JP-A-2012-015226 discloses an invention that includes a
board having at least an insulative surface, a wiring pattern
having a power supply conductor layer and a power supply
terminal layer, which are formed on the surface of the board
and a light emitting element electrically connected to the
wiring pattern and mounted on the board and that an
electrical connecting means (pressure-contact type power
supply connector) is connected to the power supply terminal
layer by an elastic contact pressure. Conventionally, a sub-
strate module has been used that includes a wiring substrate
having a wiring pattern which is formed on a surface of a
conductive board via an insulation layer, and a fixed con-
nector and circuit elements, which are mounted/carried on
the wiring substrate and soldered to the wiring pattern.

When the substrate module is assembled to an electronic
product, it is possible to facilitate the assembly of the
electronic product by connecting the detachable connector to
the fixed connector and connecting the connecting cable
extended from the detachable connector to other electronic
devices within the electronic product.

However, the substrate module as described above has a
problem that the insulation failure occurs in the conductive
board and therefore the short-circuit failure between the
conductive board and each of the detachable connector and
the fixed connector is caused when, for some reasons, load
is applied to the detachable connector to cause the detach-
able connector to be tilted, a portion of the detachable
connector peels off and protrudes through the insulation
layer and thus the portion of the detachable connector comes
into contact with a surface of the conductive board.

The present invention has been made to solve the above
problems and has the following objects.

(1) There is provided a wiring substrate which is capable
of preventing the occurrence of the insulation failure and
does not cause the short-circuit failure with the connector
mounted.

(2) There is provided a substrate module which includes
the wiring substrate of the configuration (1).

The present inventors have studied to solve the above
problems and, as a result, have conceived each aspect of the
present invention as described below.
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2
SUMMARY

<First Aspect>

Accordingly, in the first aspect, the detachable connector
is fixed in a state of being abutted against the extension part
of the wiring pattern extended at a position immediately
below the detachable connector even when, for some rea-
sons, load is applied to the detachable connector to cause the
detachable connector to be tilted. As a result, the detachable
connector is not tilted more than that.

Accordingly, there is no possibility that a portion of the
detachable connector peels off and protrudes through the
insulation layer and the detachable connector comes into
contact with the surface of the conductive board. Therefore,
the insulation failure can be prevented from occurring in the
conductive board. As a result, it is possible to prevent the
short-circuit failure from occurring between the conductive
board and each of the detachable connector and the fixed
connector.

<Second Aspect>

Accordingly, in the second aspect, the detachable con-
nector is fixed in a state of being abutted against the
extension part of the wiring pattern even when the detach-
able connector is tilted and a portion of the detachable
connector peels off and protrudes through the covering layer.
As a result, it is possible to obtain the same operation/effect
as the first aspect.

<Third Aspect>

Accordingly, in the third aspect, the wiring pattern and the
fixed connector can be connected and fixed to each other
with low cost.

<Fourth Aspect>

Accordingly, according to the fourth aspect, it is possible
to provide a light emitting substrate module that is capable
of achieving the same operation/effect as the first to third
aspects.

<Fifth Aspect>

Accordingly, according to the fifth aspect, radiation of
light from the light emitting area is not hindered by the fixed
connector and the detachable connector and therefore it is
possible to provide the light emitting substrate module with
high luminous efficiency.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A is a plan view of an LED substrate module 10 of
an illustrative embodiment embodying the present invention
and FIG. 1B is a plan view showing a state where each of
connectors 40, 50 is mounted on the LED substrate module
10.

FIG. 2 is a longitudinal sectional view showing a sche-
matic configuration of the LED substrate module 10, taken
along an arrow X-X shown in FIG. 1B.

FIG. 3 is a longitudinal sectional view showing a sche-
matic configuration of an LED substrate module 100 accord-
ing to the related art.

DESCRIPTION OF PREFERRED EMBODIMENT

As shown in FIG. 1 and FIG. 2, the LED substrate module
10 of the present embodiment includes a wiring substrate 20
(a conductive board 21, an insulation layer 22, a wiring
pattern 23, an extension part 23a, a solder resist layer 24 and
a solder layer 25), a light emitting area 30, a sealing frame
31, a sealing body 32, an LED chip 33, an external electrode
34 (land portions 34a, 34b), a fixed connector (receptacle,
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internal connector, female connector) 40, a detachable con-
nector (plug, external connector, male connector) 50, and a
connecting cable 60.

Further, in FIG. 1 and FIG. 2, for the purpose of facili-
tating understanding, the size, shape and arrangement of the
components of the LED substrate module 10 are schemati-
cally shown in an exaggerated manner. Further, the size,
shape and arrangement of the components are different from
the actual.

As shown in FIG. 1, the wiring substrate 20 has a
substantially rectangular flat-plate shape and the light emit-
ting area (light emitting part) 30 has a circular flat shape. The
light emitting area 30 is provided on a surface of the wiring
substrate 20. A surface of the light emitting area 30 is a light
emitting surface of the LED substrate module 10.

The sealing frame 31 has a circular frame shape (dough-
nut shape). On the inside portion surrounded by the sealing
frame 31, the sealing body 32 is injected and charged,
thereby forming a sealing part (sealing area). The sealing
part is the light emitting area 30.

The sealing frame 31 is formed by a synthetic resin
material (e.g., silicone resin, epoxy resin, etc.) and the
sealing body 32 is formed by a synthetic resin material (e.g.,
silicone resin, etc.) containing a phosphor.

As shown in FIG. 1, on the light emitting area 30, a
plurality of LED (Light Emitting Diode) chips 33 is
arranged in a grid-like shape with intervals therebetween. In
FIG. 1, only three LED chips 33 are shown.

The LED chips 33 are bare chips and mounted/carried on
a surface of the wiring substrate 20 by COB (Chip on Board)
method. The LED chips 33 are embedded in the transparent
sealing body 32 by being sealed in the sealing body 32.

In other words, the sealing frame 31 is provided on an
outer peripheral edge of the light emitting area 30. The
sealing frame 31 is formed on the surface of the wiring
substrate 20 so as to surround a plurality of LED chips 33.

As shown in FIG. 1A, two external electrodes 34 having
the same dimensional shape are arranged in the vicinity of
diagonal portions on the surface of the wiring substrate 20
and on the outside (external area) of the sealing frame 31.

Each of the external electrodes 34 is configured by two
rectangular land portions 34a, 346 which are arranged in
parallel.

Each LED chip 33 constitutes a series-parallel circuit of
LEDs (not shown) by being connected to each other via the
wiring pattern 23 (see FIG. 2) formed on the surface of the
wiring substrate 20. The series-parallel circuit of LEDs is
connected to the external electrodes 34 via the wiring pattern
23.

As shown in FIG. 1B, on the surface of the wiring
substrate 20, the fixed connector 40 having a substantially
rectangular parallelepiped shape is respectively mounted/
carried on two external electrodes 34.

A leading end side of the detachable connector 50 having
a substantially rectangular parallelepiped shape is inserted
and connected to each fixed connector 40.

The connecting cable 60 is connected to a rear end side of
each detachable connector 50.

On the surface of the wiring substrate 20, the extension
part 23a extended from the wiring pattern 23 is disposed in
a portion located immediately below the detachable connec-
tor 50.

In a plan view of the wiring substrate 20, the dimension
of the extension part 23a is set in a size that is equal to or
greater than the dimension of the detachable connector 50.
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Therefore, the portion of the wiring substrate 20 that is
located immediately below the detachable connector 50 is
entirely covered by the extension part 23a.

As shown in FIG. 2, the wiring substrate 20 includes the
conductive board 21, the insulation layer 22, the wiring
pattern 23, the solder resist layer 24 and the solder layer 25.

The conductive board 21 is formed by a plate of metallic
material (e.g., aluminum alloy, pure copper, copper-based
alloy, etc.) with high thermal conductivity and low electrical
resistance.

The insulation layer 22 is formed by a synthetic resin
material (e.g., epoxy resin, etc.), the wiring pattern 23 is
formed by a thin-film layer of metallic material (e.g., pure
copper, etc.) and the solder resist layer 24 is formed by a
synthetic resin layer (e.g., acrylic resin, epoxy resin, etc.).

As shown in FIG. 2, the insulation layer 22 is formed on
substantially the entire surface of the conductive board 21
and the wiring pattern 23 is formed on the insulation layer
22.

The solder resist layer 24 is formed on the insulation layer
22 and the wiring pattern 23. The insulation layer 22 and the
wiring pattern 23 are covered with the solder resist layer 24.

The surface portion of the wiring pattern 23 exposed from
the solder resist layer 24 is each of the land portions 34a, 345
of the external electrodes 34.

Each of the land portions 34a, 345 of the external elec-
trodes 34 and a lower surface of the fixed connector 40 are
soldered to each other by the solder layer 25.

As shown in FIG. 2, the extension part 23a of the wiring
pattern 23 is integrally connected to the land portion 345 of
the external electrode 34 and extended to the portion cor-
responding to the detachable connector 50.

The solder resist layer 24 is formed on the extension part
23a. The extension part 23a is covered with the solder resist
layer 24.

Specifically, of the wiring pattern 23, only respective land
portions 34a, 34b are exposed to the surface of the wiring
substrate 20 and the extension part 23a is not exposed from
the surface of the wiring substrate 20.

When the LED substrate module 10 having the above-
described configuration is assembled to the electronic prod-
uct (not shown), it is possible to facilitate the assembly of the
electronic product by connecting the detachable connector
50 to the fixed connector 40 and connecting the connecting
cable 60 extended from the detachable connector 50 to other
electronic devices (not shown) within the electronic product.

[Operation and Effect of Illustrative Embodiment]

According to the LED substrate module 10 of the present
embodiment, the following operation/effect can be obtained.

[1] The wiring substrate 20 includes the wiring pattern 23
formed on the surface of the conductive board 21 via the
insulation layer 22 and the extension part 23a extended from
the wiring pattern 23.

The extension part 23a of the wiring pattern 23 is dis-
posed at a portion located immediately below the detachable
connector 50.

The detachable connector 50 is connected to the fixed
connector 40.

The fixed connector 40 is mounted on the wiring substrate
20 and connected and fixed to the wiring pattern 23.

The solder resist layer 24 (covering layer) is adapted to
cover the insulation layer 22 and the wiring pattern 23.

Respective land portions 34a, 345 of the external elec-
trode 34 are configured by the portions of the wiring pattern
23 exposed from the solder resist layer 24.

The fixed connector 40 is connected and fixed to respec-
tive land portions 34a, 345.
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Accordingly, as shown in FIG. 2, the detachable connec-
tor 50 is fixed in a state of being abutted against the
extension part 23a of the wiring pattern 23 extended at a
position immediately below the detachable connector 50
even when, for some reasons, load is applied to the detach-
able connector 50 in a direction (direction of an arrow o) of
the wiring substrate 20 to cause the detachable connector 50
to be tilted and therefore a portion of the detachable con-
nector 50 peels off and protrudes through the solder resist
layer 24. As a result, the detachable connector 50 is not tilted
more than that.

Therefore, according to the wiring substrate 20, there is
no possibility that a portion of the detachable connector 50
peels off and protrudes through the insulation layer 22 and
the detachable connector 50 comes into contact with the
surface of the conductive board 21. Accordingly, the insu-
lation failure can be prevented from occurring in the con-
ductive board 21. As a result, it is possible to prevent the
short-circuit failure from occurring between the conductive
board 21 and respective connectors 40, 50.

Meanwhile, as reasons of applying load to the detachable
connector 50, there are some causes that the connecting
cable 60 is stretched, the electronic device is vibrated or an
operator is brought into contact with the detachable connec-
tor 50 when the LED substrate module 10 is mounted on the
electronic component, for example.

On the contrary, as shown in FIG. 3, the LED substrate
module 100 of the related art is not provided with the
extension part 23a of the wiring pattern 23 shown in FIG. 2.
Accordingly, there is a possibility that a portion of the
detachable connector 50 peels off and protrudes through the
solder resist layer 24 and the insulation layer 22 when load
is applied to the detachable connector 50 in a direction
(direction of the arrow a) of the wiring substrate 20 to cause
the detachable connector 50 to be tilted.

As a result, a portion of the detachable connector 50
comes into contact with the surface of the conductive board
21 and therefore the insulation failure occurs in the conduc-
tive board 21. Consequently, there is a problem that the
short-circuit failure occurs between the conductive board 21
and respective connectors 40, 50.

According to the present embodiment, it is possible to
securely solve the above problems in the LED substrate
module 100 of the related art.

[2] The wiring substrate 20 includes the solder layer 25
for soldering each of the land portions 34a, 345 of the
external electrode 34 and the fixed connector 40.

Therefore, the wiring pattern 23 and the fixed connector
40 can be connected and fixed to each other with low cost.

[3] The wiring substrate 20 includes the light emitting
area 30 on which a plurality of LED chips 33 is disposed,
and the fixed connector 40 is mounted on the surface of the
wiring substrate 20 and on the outside of the light emitting
area 30.

With this configuration, radiation of light from the light
emitting area 30 is not hindered by each of the connectors
40, 50 and therefore it is possible to provide the LED
substrate module 10 with high luminous efficiency.

<Other Embodiments>

The present invention is not limited to each of the
embodiments but may be embodied as follows. Even in
these cases, it is possible to obtain the operation/effect that
is equal to or better than each of the embodiments.

[A] The LED chip 33 may be replaced with any semi-
conductor light emitting element (e.g., an organic EL chip,
etc.).
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[B] The solder layer 25 may be replaced with any bonding
material layer. For example, the solder layer 25 may be
replaced with a conductive resin layer or a layer of metallic
particulate bonding material (gold, silver, palladium, copper,
etc.).

Further, the electrical connection may be established in
such a manner that the solder layer 25 is omitted and the
fixed connector 40 and respective land portions 34a, 345 of
the external electrode 34 are in direct contact with each
other.

In this case, the fixed connector 40 may be connected to
the wiring substrate 20 by using any fixing means (e.g.,
screwing, or the like).

[C] The conductive board 21 is not limited to the metallic
material but may be formed by a plate of any conductive
material (e.g., conductive synthetic resin, or the like).

[D] The solder resist layer 24 may be omitted.

Further, in the case where the solder layer 25 is omitted
or replaced with other bonding material layers, the solder
resist layer 24 may be replaced with any covering layer
having insulating property.

The present invention is not intended to be limited to the
descriptions of each of the aspects and the above-described
embodiments. Various modifications in the range that can be
easily conceived by those skilled in the art without departing
from the description of the claims are also included in the
present invention. The contents of the publications disclosed
in this specification are incorporated herein by reference in
its entirety.

What is claimed is:

1. A wiring substrate comprising:

a wiring pattern that is formed on a surface of a conduc-
tive board via an insulation layer;

an extension part that is extended from the wiring pattern;

a covering layer that covers the extension part; and

a land portion comprises a portion of the wiring pattern
and exposed from the covering layer,

wherein the extension part is disposed in a portion located
immediately below a detachable connector,

the detachable connector is connected to a fixed connector
mounted on the wiring substrate and connected and
fixed to the wiring pattern, and

wherein the land portion is arranged adjacent to the
extension part.

2. The wiring substrate according to claim 1 further

comprising:

a second land portion comprising a portion of the wiring
pattern and exposed from the covering layer, the second
land portion begin arranged parallel to the land portion
with a gap therebetween,

wherein the covering layer covers the insulation layer and
the wiring pattern, and

wherein the fixed connector is connected and fixed to the
land portion.

3. The wiring substrate according to claim 2 further
comprising a solder layer that is used for soldering the land
portion and the fixed connector,

wherein the covering layer comprises a solder resist layer.

4. A substrate module comprising:

the wiring substrate according to claim 1;

the fixed connector that is mounted on the wiring sub-
strate; and

a semiconductor light emitting element that is mounted on
the wiring substrate.
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5. The substrate module according to claim 4, wherein the
wiring substrate includes a light emitting area on which a
plurality of semiconductor light emitting elements is dis-
posed, and

the fixed connector is mounted on a surface of the wiring 5

substrate other than the light emitting area.
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